Alterations in hepatocyte insulin receptors in rats fed a choline-deficient diet.
Specific insulin binding and glycogen synthesis were studied in control hepatocytes, hepatocytes from rats fed a choline-deficient (CD) diet for 7 to 14 days, and hepatoma cells induced with a CD diet and DL-ethionine in culture. Both the binding affinity and the number of receptors were affected in hepatocytes by the CD diet. The number of receptor sites was 26,000/cell and the dissociation constant (Kd) for the high affinity binding site was 2.6 nM at 30 degrees C, in contrast to the control values of 205,000 sites/cell and 23.2 nM, respectively. In the hepatoma cells, receptor cell number and Kd were further diminished to 6,400 sites/cell and Kd = 1.1 nM. The basal level of glycogen synthesis in control hepatocytes and in CD hepatocytes was similar; however, the basal rate of glycogen synthesis in hepatoma cells was only 16% of that in the control cells. The glycogen synthesis in hepatoma cells was stimulated by insulin, but at a 3-log higher concentration compared to the control cells. This loss of sensitivity to insulin is consistent with the marked decrease in insulin receptors. CD hepatocytes had a decrease in insulin receptors with a concurrent decrease in Kd (increase in binding affinity), such that, sensitivity to insulin did not differ significantly from that of control hepatocytes. However, the maximal stimulation of glycogen synthesis was only 27% that of the control cells. The changes in receptor number and Kd of hepatocytes from rats fed a CD diet may be due to alterations in cell membrane lipid composition and this alteration may be responsible for the enhanced sensitivity of hepatocytes to chemical carcinogens and for the tumor promoting effect of the diet.